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(54) SENSOR FOR DETECTING AMOUNT OF REMAINING INK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sensor for 
detecting the amount of remaining ink in an ink cartridge 
used in an ink-jet recording apparatus which can 
correctly detect the amount even when a sponge-like 
ink-absorbing body is set inside the ink cartridge. 
SOLUTION: The sensor includes a diaphragm bonded to 
a piezoelectric element A predetermined distance is 
secured between the diaphragm and an ink-absorbing 
body 2 to prevent the diaphragm from coming in touch 
with the ink-absorbing body 2 set inside an ink cartridge 
and impregnated with ink even when the diaphragm 
comes in touch with the ink in the cartridge. In this 
state, a sensor element 3 is held at the ink cartridge. ^T" 
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(57) ts^] 

- h 'J v i^S&©-( > * £Sfi£t£Hl-f 
T & -T > * ffifciRffc 2 (C*t 0 TSWBffiHttlEjWS-r * C <b * 

& i » «t 5 «c Mia 4 > * srjK<* 2 £ ora J£©rdjrB4 Fi 




(2) 

1 

EEWR-f*»^LtelKttfitd*, file 

fcttHB-CiE-/ h U v ^CC«J*3h&-b>-?"3R 

^4, fTI2*>1f»^4fasi6Sl*Sfc«&CcMl3BEfl«-7- 
©flSfficcj&Ksn, Pf3ffitt 3 E<DHW*JSJBift»'Cffl« 

^ 4 ttm L -f > * © W jfef*r*n 6 * 4 fi^£ tH^iT 4 OM 
C IBSGl 2 ] WlStt pJttH»» J: 0 W l^SH«» 

[ 3 ] mtb«» -f > * a? - h y * ^©T^ffliH 

*/cttj£ffiCCK«L//cC t *^aiTSW*JB 1 1B$K<D 
[ SS^fi 4 ) WMmt&WfiLfr 6a?K-f>^*7-h 20 

y y^tcRw/ciapeu***? Jr^tcss-f >^*r- h y 

a is 9<o mmmji oc j: ~> x a > * tmt$ s n a i > /c w © 
we©niH*w«r * J: 5 cc« ss l fc c i t -r * 
«*s i ia*s© -f >^^m-^o-fe 

[BU«3«5 3 ^SU&H&fcrjath h 
y 7 jPrtSMcttWfcgSBK: J: 0 SWBJMRftcWL -Y > * 

SfcJg 1 IB$K© -/ > 47 JSOteftfe > -9% 

y 9^rtaB«c*w4*;uyoji-SHK:^>^/7- h y * 

aU«fc 9 CCfffE -f > * ©iR<*4 ©necj9ffi©HM&ffift 

[ftKOfftBattOB] 
[0 00 1] 

^if-tciHrs. so 
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[0 00 2] 

^*ft«^y>*3»»iawjfc**s^Tc»4. 

y > fistc^ft pitea -Y>^^7— h y ^ ^ifliffl-r 

4fc». h y y^rt»<D-Y>^3»fltttHlL/ 

4. se*c7)Y>^^m^D*i2>^cD— 

3-55 3 1 3^&nfcWw2tlXl*&i>(Dim*>tiX 
l>4„ C©-fe>*tt-f>d7/7- h y v*sfan<o<<>>?i<c 
a 3 ft 4 J: 5 B2 H § ft 4 2 * <o A T > U ^ ^{ © 7* a - 

CliI*^:^5?^4C<!:6CJ:«3^7- h y 5r^rt85©-/>^ 
^S*^fflT4 0 
[000 3] 

-/>^©3»**«5l>a<aoTfe-{>^»jR 
(*(c®l^iA^n/ct>T3&>a > ^ 3&sfflJ»RW 6ti/c7'u 

>^39iH*ttttl'Cirai?. ^/c, 7'a-^/M^r-Y> 
incmff£EPjtaT4/ca!> k -Y>^»R©««i»J!?Ccj:0 

[0 0 0 4] 

S|5(D-r>d7tCigfi4^4fc, -r>^*r- h y ^S?rt8B6cH 
fl/c -Y > 47 4 ^ > 47 UT huIBJB 

m&tm-f 4c4*jat>j:5 stt a > ^ 4 op^ 

<CBfS©HIH*iafi!L*t««r±ia-/ >47^7- h y 9 
fttcWBaEEWJR^afiitcgglsn, fulE^iE61g<DlIW 

««« # ^smm-^ <b Jt« b a is $ <bmm%t& h 4 ft 

^4tH^fT4J:t?5g|<!:4fii!x./c«>CDrfe4 e CO*ft5£*c 
JR#*SW/c^T5S©^>^/7- V y ^•C4>iEL< > 

*3a»**aj-r4c436«?ri64a*. 

[0 0 0 5 ] 

ifctticst i/ r««asaft«3w«-r 4 c 4 #a i > j: 5 (cnrf a 

-y > 47 ^7 — h y ^^ccffij#snfcHz>-y-jR^4. flute 



3 

mc * # > > *«iw**sw trfj&cDj 

[0 0 0 6 ] H4892 «CKtt©»Wtt. IS*^ 1 HB$£© 

©* -b >-9-*-f * -fe >1WR-M>!l«lr«©*J8Ja«ttTffl 
}l$i±£C<ttc<J;9, -Y > *Btg©*r*te*S§WB^f £ b 

[0007] «3j»B3 it^m. i ib$£© 

S/cttJSH«:»aO)fc«JiE"C* 0 . -fe i/u-jrww*** 

[0 00 8] »«314 CClBtt©R9ft*, Ht**M 1 IBiE© 

*^©i«SffiOCBM*W6ft* fi^>*»iRf*£©IWtc 
-Y > £>©3lffi5S;Wt J; -Y > * rtHSJSS nai>/ctt© 

[0 0 0 9 ] »3R3H5 CCIBIK©»IBW, «*IH 1 IBiS© 

^ gum* <t -fe > imps* t on ccbt soihh* nwa-r * c 

i36« pJfiBA tt 0, ^^-F'J? ^rtSUtc -f > £i&iR 
[0010] »«3SB «HBtt©«W». 1 1BS1R© 

tc^m -f * > tf m ^a <tv > * «c as&Bttf&r & 

[0011] »3jtW7MB«M>»»tt. »*3B6Ett© 

saw > ? KHsas o a i> «t 4 (crasf sci*-c*. 
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pJfiB tT** 5 1 1 * 9 iiE j£ * ^"9* h o 
[0012] »#JR8 kllBtt©*91tt % EHfg*£}g£- 

y ? y{c»»fcHP»k:w«»6ns#issMi?o*Juy 

Alsfii- b y y^rtSBCCJdWS^ycoW- 

SB!E«i«# 4 > * # - MJ * S^rt SB© -f > £ tcJKttrT £ 
fc. Alstli- b y 3iyrt»©-f >*KiR(*«:*H/TCT 
EJB«ifi3Wtt T 5 C i I » J: 5 m IB > ^ gRiRffci 

^^7— h y ?^©BBP»«caof*ws/dwcffl*cc-fe> 

■fe > - WR^ftffl <b SEStt^rFffiffiT SCtm* 

[0013] (mmomm 1 > «t*»<h©» i <omm 
(D&mzm i , ^2 *#AgL,&#6ttnji"ra. bi i *c*$ 
c*r. ltt-f h y 2«^>^^7- 

20 iR#2 i-fe>-!f3R*3 i©IHec+jJttlHBS«rW«-S-«fc 
»H2>-y-jR-f-jgi22K: y > ^ttcciB i/fctssttojue, 5 « 

-/>^^7-> y y^dr-^ 16cHW/cBBPSSr*0. *fe 
>1?-JR-¥-3tt-f - h y »^4r-^ 1 tCHWfcMP 

6B5rtCCRHS*lTl,»*. CCt, Hz 3 «JSltt 

SB**-/ >^*-h y t»S?rt»*lol< A5«c(IP»5«: 
BaSH3tlTl>SCi»S9*"C fettle 
[00 14] >^©iffiH*s-fe>^3R-T-3©{4aJ:0 <> 
±r*S»^tcii^>lf«^3©«B«:tt^>*3&s»«! 
UTOT, 3©HWft»HiSa»tt-<>^3&sSS 

30 jttLri*ac»i*K:it^"Cifi< a*. — Aiszu- 
b y vt?rt8B©-f>^3Sfi*«ii>a<as<k. -b>if^ 

3O«ffiCC-f>^36J»lttLa<tt0, -fe>1fJR*3©H 
^HBtttttt«<a*. C©D$ % -r>*«tt(*2**-fe 
>-9-JR?-3tt:«ttL-Ct»*4 % B«AfiHiSK©Se{b» 
/]NS<tt»)*a^HBK:a*. ^>^0SitXf*2i 

T-/>£**-f >*«!R*fc2 i-fe>1«RT-3 t©PJ6C«J* 

W % 3ee4*W>^aRiR#2*}ipjE-r4CiCCJ:>)-f> 
40 ^®»Rf*2 i-fe>*»f^^3 ibomcctt^aMIHASKfi! 

[ 0 0 1 5 ] M 2 am 1 ©IW©»»©««HBfiB«r8B 
93rS^0 9^H-C**. H2Wlfcl»T. 10tt-f» 
^7-hy yJ>tc^3nfc^>lr*+3*ij5i66S-lrSte 
^E^^6©^S7tC}g^$n, miB-fe>1f^T-3 
©aWft»JW«tt-CBa«rff5«HBS. 1 lttC©»« 

si o*6u*3tis**«^*«6ar*tti«s, 1 2 
ijcottifisi i^6©*a«-9*aw«^iibttL-/ 

50 ±E-fe>*3R-?-3ttAB«J:!5aitHBtt«9©)tffi 



5 

w-ix ea^-r o isca u „ x Ra^-r a w- e&ias / a, / 
b*«Wfcfc©"C*S. IflfHSl 0B±EflM57 bttjg 
&l/fc->0 * 1 3 4, CO^O F'**:? 

1 3©HJ**61S!a2 1 */tl,rRRA*tt-T4C» 

4 4> fc^RfcA** ^F* JSto 0 fc»»t(BS 2 3 <OWl 
*±E*«7 aec»«i/ri»&. tt»81 ltt±i3*M3 

-F25***. C©y^*-F2 5©T>'-F*lfitS 
2 6 ^LTSakfSi^OV - K€rn>'r>1f 2 7 
«^UT«ttLfcfe<DT*S. tbttS 1 2 »JJBtt«S 
1 1 ©HI**JR«7^^fc«ttLfc«»i»*B«2 8 <t 
») fc 9 . ±8B»IPtt4f 5 2 8 ©#KKA*»* 

[0016] -i2>1f3R-T-3B»iBSl 0CCj:on»*D«) 

K»tt— tt WCc!Ett«<W -Y XCCSttff J UfiUMSOJ* 5 
OOPS < a * /cat) pJtttcH o wi> c 4 j«b * w >. 

[0017] -fe>t«R^-3 <bi@ipa^l OrfflJiJESnSffe 

tt»ttrr * o c ott&ME&tbtts i 2 v iy^ovmm L, 

JJB'O ^;^13 tt#SCA*iS-=F**» 

>t3 0 i©3feW[eI!a*«J8ttS n/c«ff«iHS2 9 J: «3 
t8^§n-CfeO. 3>^ f >tf3 3 4«tS3 2 0iayUHK 
*^LT±B»IWMB»2 9 ©fi«A*^K:±IB*« 
7 b&JSJRLTl**. CG»*> F'*X7 ifr* 1 3«pJ 
KHtttt J: 0 IBC »WS««»OS««#*a!Rr * fcO 
r*«5. *;U*®«ig^te*B3 6c^r. 03tt 

t^T J: 5 -Y > ^J&JilRC^SrO-feVlfJR^ 3 <DHIW^ 
JgMI&$fc£f 2 4-T&4, f 2 4;0 K^7^ii/*co 

*s c » -c 42 y y-m* 3 * m/b s * * ec+»a 

L/3M/tt3W6* 4>**H2>if*^3CD»ffiK:J£l, 
ri»««WW*>1f3^3©H*ft»Sljft»ttf 1 £ 
■C1BTT f 1 4'<> K><*7 ^ Jl/*©««B«tt4 

tt*W >#tt< *>tf^3tt«8bLStl». J:or«MB 
SI 0<OHl*»-fecX»fl*ttftDftl»fca6. &&IS1 

So 

[0018]^ sjsMTtt'O Y^*y j)l>£ 1 3(D^ 
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■MR?- 3 * Sail 3 4 fc» CCBEflHR-f - 6 <0^@ 7 (cSfit 
3 ft, ttE*>***3©H*««HSa»-rflWR*ff9 

was. i IB c cDfitpgg i o * 6 s ft *m^ft^ 
«r*ar**Mfta, 1 2 acottssi 1 

T6tfcRB-C*&. CCt? % ±B-b>-WR J ?3tt*HS 
J:0tt4««i«9O>j-ffiK:EajR-f-6tJ8AL. *©E 
a3R-T-6tc*ffi7 a. 7 b*SW/cfc<Crc*4. igipggS 
10 1 0«±iBmes7 bfclfiiKO/c'O F^*? ^$13 
4, C©-^<> -/JU* 1 3<Z>UJ*3!pe>}filA4 2* 

■fntt:«fa4 3 *B&l*-r S 4 4 feCCR(EA**fr?-*«!S 
.4 4 0 r»tt 0 . MM®* 4 *SIEA**T-H«:J8 
tSB4 5*S«L. CCDvH^ii*sa2 3 QfcH^iieU 
fia7 atcjg^ori^o ^iffiS 1 1 «±SB*4M>B« 1 0 (O 
Mt>Z^>7>y-2 4$:jYLXmmUtc#J*- F2 5 
CO^^- F2 5<DT-/- F*1S1a2 6*^ 
0TffiMj-r*4ftCC*y- Kl'n>f r >1^2 IZALX 

±i28iff*s«s2 8 (DimfcAMw^cmmmK&mn 

[0019] 3 tt»(@Sl 0tCJ:-o"Cl^D^ 

»tt*>**-T-3©H»*«»«»4tt*. @^«!JiMl 

tCttW-T ^ o /I S ^Jlt r S 4 >f> i7 ©ffiffiCDlftJSDCDJB 
»W«< «c*?fc«>DlffiaB0Wl»C 4aWa* 
30 [0 02 0 ] -b>1f*^3 4it«|»l 0-C»J«Sh4» 

jR|g|g8*s»iBLri>*J8^tt=lftiftsi na-otsio 

r-Y >^©W«R*«»ffi-^4 LrtB^TS c 4*sr# 
So lfB^>F^7^^i 3 ttgKA^JS? 3&sffl* 

T-4orBlCCn>7 r >1f3 4. 3 5 4Jgtn3 6^6tt*^ 
ArtTsV a )l>$£. }gfn3 7. 3 8 4^>f r >1f3 9* 

40 ^r B 14}fifa4 0 ( 4 1T»«^ CCD5JS0m]i?rigei3 

4. c©^> f^^^ a i 3»pns)a«aj:?)iet> 

y\'$<rMi$!mifcmbi*C7Ts'f 0 iS5«:7^T<J:^cc-Y>^ 
^J»l»«J»rOiz>*SR^3©llWft!^«»* f 2 4 
T4 4, f 2©ja«»tc*5l»r»+»ay-f>*i»6h 

|gaiisi+a«:+»ay-Y>«:S"r4. o^utc^e. -y 

50 JR^-3©@W«!RJa«ttttf 1 S-CiST-Ti. f 1 4^* 



(5) 

7 

ipgS 1 0 ttC(D/Sia6»w:fc0i-c+»tty-{ >#ft < 

[oo2i] (mtojm 2) me tt*%ou©ai 2 <om 

H6tcfeli"C, -fel/lttR^Stt-Y F U ? 

0 ^ > ^ 2 **-te V-y*?- 3 ©JBBMStcSft" 4Ci 

©ac>j:9K:+»&paPB*nnsi/Ti*4. cct, see 

4ttH7fc7ST<fc5K:-f F y vis*-* He* 

6^D*HD*J5RJB«:J:o-CRW6*a"C*5D. -te 

3o*;uy-»ti/t:3pjfflStia. Wot, ehsk 

-f >*BMM*2 «!:-fe>1fSIT-3 iOPJUBSrHHS-r & C i 

[0 022] C©«K##]rtt b l J y i><D\H 

Jc^tctagSft, 2gg4tcj:o 4>*»iRt*2<!;-te>*y- 20 
5R-T- 3 ©SBt^fS ?n^> «J5E i ft o T I > S . 

[0 023 ] ($£»©&» 3 ) HI 8 K*»Ig©& 3 ©IS 
JS©JB9BK:*sW & A > *3SJHft»H2>*©»rffil8-Cft 

* 1 ©T^flWffiCCKW/cBBPBUS <* <fc 5 K^R 
•ir-* l<Dj*Sffi«C«»S*rri»S. CCt t 
- F y ^^rt©^>^»iR*2 WBSPaBSrttcAOiito 
C £ ©ft t>cfc^c *^ H*09©*«cA*i6 

HfttSt-f>^!RiRf*2 i©H©raiB*1ttGSU *>o-Y> 30 
£ ©SMER^tc <£ o r A > 57 #HP6B 5 Cc«J* 3 ft ft 

[0024] (si«s<d»S4 ) in 9 \%imm<ow> 4 <om 

*6©Jgffi«:toW £ -Y > ^»a»*DH2>*CCflefflT & -te > 
i-o-CJ&SSft^o C©««UR8CCj:^T^>*£ifitt 

s 9 <D±mmm&m.mm? %> c t < a > * * 

[ 0 0 2 5 ] f^. *6»K©»ffl«:/ci^H4#raiB5 - 3 
6 3 2 4 ^^ROCtS 3 ft 5 £ *> te4ifc!©*4W« <fc *) ft 

[0 0 26 ] (SIJfiOJBSS 5 ) H 1 0 «**?a©* 5 © 
H«s©»!tS«:*5W & A > ^BlSttfii-b >lfcc^ffl-r * -fe 
>-9-jLi^ h©B!fffiH-C*a. H 1 0Cc4al*T. 1413: 
ff««^ft»«l*K:«-&L/c-b>-WR-T-3 *I>3»K:XI# 
0-f - F 'J »y«:s»/cBiPW«:Bi«W6nss 
JKlStt©*^ >f>^*7-F y *s?rtSBtc*sw 

4©£Wgffltt:-f F y ^^l^gRtiffiil 50 
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*#-F y 9 ^4r-^«:RWfce8P»«ce«'r*ctK: 
d-o, miaJMfc«#-f f y visnu<DAis>?ui 
iSM-rat. a>2*- f y »^rt8B©-f>^»ffii*«: 

(RJR{* i ©Hl©3fc» ft WH * WMST SCim^o 
[0 02 7] (J|»©««6) HI l»**»W©-<>* 

j^^d* >if ©a«isi»SB©fft©ii^J8*?S"r 

-^Bt*i. Bl l«cfel»t, 1 0tt*f >£*7- H 'J 

*^ ^ ec«»s nfc-fe >-WR-? 3 *iKib s * * fc* ccbe « 

JR^-6©«fi7CCl8aSh. BifBa-fe>1f* : f3©H^ 
»H»«-CJB»*f t 9 WHB. 1 Kit ©*S*5S 1 0 
6ffl*Sti6«»«-***Hir**ttS. 1 2ttC©t» 
iSS 1 1 3^6©«a«#ft»Wl# t lt« 0 >f > 

3 (J^JlffiJ: 0 ft ^!BSb1E9 ©jtffitcffim^-T- 
6*«^U 4 ^©EaSR^eKIfSffiTSrRW/cfe©^* 
#«tt. Wfc© JB» 1 T»W OftiH 2 ©flftfe <b ttE 
^^©^©^7 a , 7 b©2o«cJ!iJtiri>3fejS*SHtt 

[0 02 8] igiRS 1 0 «IE*jRT-6©iB«li«9 tCBAO 
ftW/cffiWJ©«ffi. T«cto%&H«3!P6ttaiB«ltR9© 

-il/* 1 3©ffl**>6>aS!R2 1 *^OrS«KA*»-?-«: 

^LSRA*^ia*tt^nfc«tS2 2*««-r* 

ii*CC#PfilEA*»-T'*»ttLfcia»*««2 3©a 

g 1 0©UM3>f>t2 4^Ut!g^Uc^-{t 
-K2 5*rfi#. C©^-/*- F2 5©7^-F*JSR 
2 6*^LrS*Bl-r4i*tC*V- F«rn>f r >-y-2 7 
^ItSil/cfcOT^^. tbtCS 1 2 ti±IBl&£g 
1 1 ©ffift*SI^*^^«ttOfcaW««S2 8 <£ 
0 ft 9 , ±CBiRim»t5S2 8 ©^BagAASB^^cW* 

be^ Ensn s n s «t ^ cc «tfiE $ ft x i ^ s . 

[0 02 9] 

[#693©«i»] ^©lacc^RWWEaSR^-SrlfittKW: 
l/TiBROfc©r, A>?X- b y vS/rtfiUCC^iJOy 

tt©^>*aRiRft*Rw/c*s:©-/>** - h y -^^-c 

?rEnfln-r-5C<!:ft< A>?mSL*&mTZ>C£t:-Z11f£t 

f y ^ yrtajtc^iafi«is©ftffi*« 

^fti> 0 . 

[HS©ia*ftttw] 

[mi] *»»©» 1 ^ja©?BJB©-/ >*»ustt»H2 

>-y* ^Tfx-r > * ^ - f y ^ ^©Bfisia 

[02] raHzv^aaiaigsapsrttqHirs^Pv^ia 



(6) 



4#B§¥ 10-305590 
10 



I m 4 3 ^3S<Dlft 1 <Dlt*S©Jf58K© A > *«fift»-te 

i m 5 3 m Hz > ^ * ^ * srcd 7 4 )v $ ^jaa^ttia 

[06 3 *»IB©«2iC«it©»^^>*3M«^-fe 

[H7 3 ra-b^i^flDsaseBB^t^-r^ffiia 

[H8 3 #«M©»30«afi<D»^^>*3»=l^-b 

[H9 3 ^m^<Dm4<omm<DBm<oA> zmmmu-t io 

[0113 ##feBJ30DJfl 1 OWKO»«<0-f >^3BUHftftl 
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